Ocean Drilling Program (ODP) Leg 193 recovered core from the active PACMANUS hydrothermal field (eastern Manus Basin, Papua New Guinea) that provided an excellent opportunity to study mineralization related to a seafloor hydrothermal system hosted by felsic volcanic rocks. The purpose of this work is to provide a data set of mineral chemistry of the sulfide-oxide mineralization and associated gold occurrence in samples drilled at Sites 1188 and 1189. PACMANUS consists of five active vent sites, namely Rogers Ruins, Roman Ruins, Satanic Mills, Tsukushi, and Snowcap. In this work two sites were studied: Snowcap and Roman Ruins. Snowcap is situated in a water depth of 1670 meters below sea level [mbsl], covers a knoll of dacite-rhyodacite lava, and is characterized by low-temperature diffuse venting. Roman Ruin lies in a water depth of 1693-1710 mbsl, is 150 m across, and contains numerous large, active and inactive, columnar chimneys. Sulfide mineralogy at the Roman Ruins site is dominated by pyrite with lesser amounts of chalcopyrite, sphalerite, pyrrhotite, marcasite, and galena. Sulfide minerals are relatively rare at Snow Cap. These are dominated by pyrite with minor chalcopyrite and sphalerite and traces of pyrrhotite. Native gold has been found in a single sample from Hole 1189B (Roman Ruins). Oxide minerals are represented by Ti magnetite, magnetite, il- show better development at Roman Ruins. The mineralogy was obtained mainly by a detailed optical microscopy study. Oxide mineral identifications were confirmed by X-ray diffraction, and mineral chemistry was determined by electron probe microanalyses.
INTRODUCTION
The purpose of this work is to provide a data set of mineral chemistry of the sulfide-oxide mineralization and associated gold occurrences in samples drilled at Sites 1188 and 1189 in the PACMANUS hydrothermal field.
The PACMANUS hydrothermal field constitutes one of the most important active hydrothermal sites where it is possible to study recent sulfide mineralization related to felsic volcanic rocks. PACMANUS is located in Manus Basin, which is the backarc of the active New Britain volcanic arc, situated in the Bismarck Sea east of the Island of Papua New Guinea. PACMANUS consists of five active vent sites, namely Rogers Ruins, Roman Ruins, Satanic Mills, Tsukushi, and Snowcap. Ocean Drilling Program Leg 193 (November 2000-January 2001) was dedicated to drilling this hydrothermal field. Snowcap (Site 1188; 1654-1670 meters below sea level [mbsl] ) is one of the major active hydrothermal sites at PACMANUS. It covers a knoll of altered dacite-rhyodacite lava and is characterized by low-temperature diffuse venting (Binns et al., 1997; Moss and Scott, 2001; Binns, Barriga, Miller, et al., 2002) . Roman Ruins (Site 1189; 1693-1710 mbsl; 150 m across) contains numerous large columnar chimneys (as tall as 20 m). Many chimneys are broken and some show later regrowth. Although many chimneys are inactive, there are active structures including black smokers and diffuser-style chimneys that emit clear fluid (Binns, Barriga, Miller, et al., 2002) . Roman Ruins constitutes a high-temperature, focused discharge hydrothermal area.
METHODS
Samples were prepared as polished thin sections for transmitted and reflected light microscopy. Optical microscopy was used for transmitted light studies using a range of objectives from 4× to 63×. Reflected light microscopy was conducted using a range of objectives from 2× to 100× in air. Oil immersion studies were performed using 20×, 50×, and 125× objectives. The ocular lens was 10× in both cases. Hercynite required a special technique to achieve the condition that permits the detection of this mineral in the characteristic assemblage of occurrence. Hercynite is commonly surrounded by magnetite, which renders the assemblage opaque and obscures the appearance of hercynite. Light conditions required to observe hercynite are as follows:
Sulfide Mineralization
Pyrite is the dominant sulfide mineral throughout the drilled cores. Pyrite composition is nearly stoichiometric. No cobalt or nickel were detected. Trace amounts of arsenic and, more rarely, copper and/or zinc were detected in a few analyses. Tables T3, T4, T5 , and T6 present the data collected from each studied sample.
We attempted, without success, to analyze pyrrhotite in a single sample. The mineral is extremely fine grained (<2 µm) and occurs as inclusions in pyrite.
Chalcopyrite is more common in samples from Site 1189 (Roman Ruins). Chalcopyrite commonly occurs in association with pyrite, sphalerite, and quartz. Chalcopyrite is also present as isolated anhedral grains within strongly chloritized zones and/or in the groundmass. Tables T7,  T8 , and T9 present the chemical composition of the analyzed chalcopyrite that occurs, respectively, at Site 1188 and in Holes 1189A and 1189B.
Sphalerite is present both in veins and vesicle linings. Sphalerite was seen associated with chalcopyrite and, in some cases, on the edge of pyrite crystals. Chemical compositions of sphalerite were obtained in samples from Roman Ruins only (Hole 1189B). These analyses are presented in Table T10 .
Galena was described in a single sample from Site 1189 (Roman Ruins), at 147.4 meters below seafloor (mbsf) in Hole 1189B. Galena occurs in close association with sphalerite, pyrite, and lesser amounts of chalcopyrite. It occurs as irregular bodies in the groundmass, in sphalerite, or in pyrite next to sphalerite. The galena grains are usually very small with poor polish quality, which makes them very hard to identify. A few larger grains were found both associated with sphalerite and in the groundmass. Electron microprobe analyses (EPMA) included arsenic, selenium, and silver in addition to lead and sulfur elements. Sil-T1. EMPA analytical conditions for Au, sulfides, and oxides, p. 7.
T2
. EMPA: minerals, origin, and depth, p. 8.
T3.
Chemical composition of pyrite, Hole 1188A, p. 9.
T4.
Chemical composition of pyrite, Hole 1188F, p. 10.
T5.
Chemical composition of pyrite, Hole 1189A, p. 11.
T6.
Chemical composition of pyrite, Hole 1189B, p. 12.
T7. Chemical composition of chalcopyrite, Holes 1188A and 1188F, p. 15.
T8.
Chemical composition of chalcopyrite, Hole 1189A, p. 16.
T9.
Chemical composition of chalcopyrite, Hole 1189B, p. 17.
T10.
Chemical composition of sphalerite, Hole 1189B, p. 18.
A.M.M. PINTO ET AL. DATA REPORT: SULFIDE AND OXIDE MINERAL CHEMISTRY 4
ver contents are low (0.10-0.25 wt%), and no arsenic or selenium were detected. Table T11 presents the chemical compositions.
Gold Occurrences
Subsurface gold mineralization occurs in the Roman Ruins site at 118 mbsf, as micrometric grains of silver-poor (0.4-2.5 wt% Ag) native gold grains. It occurs as fine inclusions in three different minerals: (1) on the edge of sphalerite grains associated with hydrothermal silica vein, (2) filling voids and/or lining vesicles in quartz, and (3) as inclusions in pyrite. All these grains contain silver (0.4-2.5 wt%) as well as trace amounts of copper. No mercury was detected. Silver content varies with the gold grain mineral association. Those gold grains associated with sphalerite show the minimum silver content (0.36 wt%). Gold in pyrite contains on average 1.23 wt% silver, and gold in quartz shows the highest silver composition (2.48 wt%). Gold grain compositions are presented in Tables T12, T13 , and T14. Low totals are a result of the difficulty in analyzing the very small grains of gold, 90% of which are <5 µm across. Table T15 summarizes the gold data obtained for each occurrence type.
Oxide Mineralization
Oxide minerals are represented by Ti magnetite, magnetite, ilmenite, hercynite (Fe spinel), hematite, and less abundant chromite (average = 10.6 wt% Al 2 O 3 and 5.8 wt% MgO), Fe-Ti oxides, and a single occurrence of pyrophanite (MnTiO 3 ). Electron probe microanalyses were performed on samples from Holes 1188A and 1188F. No samples from Site 1189 were used in this analytical investigation. Hematite was not analyzed because of its grain size and shape. It occurs as platy inclusions in quartz <3-5 µm across.
Magnetite is a trace component of the rocks but is the dominant iron oxide mineral throughout the drilled cores. Ti magnetite is, in some cases, closely associated with magnetite. Magnetite is present within veins of intergrown quartz, brown clay, and pyrite. Detailed microscopic observations reveal a few examples of Ti magnetite-ilmenite exsolution. Magnetite also is present as remnants in leucoxene within the groundmass (Binns, Barriga, Miller, et al., 2002; Pinto et al., 2003) . Tables T16 and T17 present the chemical compositions of the analyzed magnetite and Ti magnetite in samples from Holes 1188A and 1188F.
Chromite was found only once, occurring as a big relict crystal in Sample 193-1188A-21R-1 (Piece 3, 29-34 cm) at 183.4 mbsf. Table T18 provides the chemical composition data set obtained by the electron microprobe for this mineral.
Ilmenite is present at Snowcap, Hole 1188F, between 336 and 346 mbsf. Ilmenite is associated with hercynite (Fe spinel) and magnetite. Less commonly, coarser ilmenite is intergrown with magnetite. Table  T19 shows the composition of ilmenite from Hole 1188F.
A transparent to translucent spinel occurs enclosed within quartz and coarser grains of magnetite and ilmenite. The color of the mineral varies in plane-polarized transmitted light from bright apple green to a dark greenish brown. The spinel has been identified as a hercynite (Fe spinel), contains tiny inclusions of magnetite, and is rimmed by a thin film of magnetite. Hercynite has been observed only in samples from Hole 1188F at depths ranging from 336 to 346 mbsf. Table T21 .
Another rare occurrence is pyrophanite (MnTiO 3 ) in Sample 193-1188F-34Z-1 (Piece 9B, 46-49 cm) from Hole 1188F. The single chemical analysis obtained is shown in Table T22 .
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